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ABSTRACT 


This  report  rovers 
NE -091035  ST 7,  at  The  University 
September  1953 

The  following  was  accomplished. 


work  done  on  Contract  No  NOt-sr-57448  Index  No 
The  University  of  Tennessee  during  the  mer  o 


1 The  r ilrul  ;tion  o 
continued 


f vertical  patterns  of  -he  Maypole  an'enna  was 


Uon  of  an  expert mental  model  of  the  circular  -raveling 
was  smarted 

3 The  theoretical  work  on  vertically  stacked  rhomhics  was  continued 


2.  The  construe 

rave  an'enna  was  s*ur?et! 
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PART  I 


Purpose 

This  project  involves  the  development  of  a high  frequency  steerable 
antenna  having  the  following  characteristics: 

1.  It  shall  be  operable  throughout  the  frequency  range  of  4 to  32 
megacycles  per  second. 

2.  It  shall  be  capable  of  four,  or  more,  simultaneous  transmissions 
on  difterent  frequencies,  and  at  different  azimuth  and  elevation 
angles. 

3.  For  each  transmission,  it  shali  be  capable  of  being  directed  to  any 
azimuth  angle  and  to  any  elevation  angle  between  the  horizon  and 
30°  above  the  horizon. 

The  communication  system  shall  provide  reliable  24-hour  day-to-day 
communication  with  a 20  decibel  signal-to-noise  ratio.  The  ranges  to 
be  covered  are  from  approximately  500  nautical  miles  to  4000  nautical 
miles. 

The  development  consists  of  two  phases: 

Phase  I.  Theoretical  and  experimental  studies. 

Phase  II.  Development  of  design  criteria. 
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General  Factual  Data 
Personnel: 

F.  V.  Schultz 
W.  O.  Leffell* 

W.  J.  Bergman 
H.  P.  Neff 

L.  W.  Ricketts* 

G.  R.  Turner 
L.  Phillips 

W.  H.  Williams 
N.  Norris 
R.  M.  Johnson 

H.  W.  Knox 


Project  Director 
Assistant  Engineer 
Junior  Engineer 
Junior  Engineer 
Junior  Engineer 
Secy-Draftsman 
Technician 
Technician 
Secretary 
Student  Computer 
Student  Computer 


72  1/2 

Man-houra 

15 

Man-hours 

112 

Man-hours 

176 

Man-hours 

104 

Man-hours 

16 

Man-hours 

44 

Man-hours 

4 

Man-hours 

2 

Man-hours 

10 

Man-hours 

124  1/2 

Man-hours 

* Preparation  of  antenna  test  facility. 
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Detail  Factual  Data 

, The  antenna  pattern  -ecorder  was  received  late  in  the  month  and  its 
installation  was  started 

. ..  tiitod  ”'r  or  Mayr  'le,  antennas  was  con- 

?injir  •»«  v-s.:  p- -~r 

plane  of  symmetry  of  the  antenna  '“^^^^"rVis  varied  and  the  other 
when  one  of  the  following three  a. t en na  n , (2r). 

! wo  are  held  constant;  leg  length  U >,  g ' first  es- 

Theae  calculation  have  turned  out  to  be  more  length*  ban  at 

tirnated. 
antenna . 

the  statement  of  any  results. 


5 The  requ. 
t cived  so  no 


5.  ffrial  Corps  report  on  angles-nf  arrival  was  not  ie 
•i  s was  done  on  this  phase  of  the  project 
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C_onc  lusions . 
None 
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L --  -i  Schedule  of  Projected 
Operation 


Sub  ect 
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1.  Development  of  Field  Test 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

g 

1 

Study  of  Propagation  Problem 
a.  Investigation  of  paths  lying 
entirely  in  night  region. 
Investigation  of  paths  lying 
entirely  in  day  region. 
Investigation  of  paths  lying 
partly  in  day  and  partly  in 
night  region. 

Investigation  of  auroral  re- 
fraction. 

Investigation  of  angles-of-arrival 


Determination  of  Suitable  Antenna 
Type  or  Types. 

a.  Search  of  literature. 

b.  Theoretical  study. 

Detailed  Theoretical  and  Experi 
mental  Investigation  of  Most 
Promising  Antenna  Types. 

Development  of  Network  System 
Suitable  for  Driving  Array. 

Experimental  Study  of  Final 
Array. 


Preparation  of  Phase  Report. 


PART  I! 


Program  for  Next  Interval 

i The  antenna  pattern  recorder  will  be  sns'a'led. 

2.  The  calculations  of  antenna  pat’erns  of  a Maypi'e  ar'en^a  w ’ be 
continued. 

3 Experimental  work  will  he  continued  on  the  circular  • raveling 
wave  antenna  The  firs'  'ask  will  be  *hjt  of  corrP(',v  'rrmmaMng  'he 
antenna  in  order  to  reduce  'he  reflected  wave  as  much  as  possible 

4 The  tnver  *’g  »tion  of  the  possibility  of  accomplishing  vefi<  a.  I s'e<  r 
ing  of  th»*  antenna  beam  by  using  two  rhombic  8 stacked  ver'wa'.'v  wil' 
be  eontl nued 

5.  Work  will  be  started  'o  determine  ‘he  c harjt  'eris'ic  s of  a vnra' 
huif-rhombir  mounted  over  an  earth  of  finite  mnour 'tvi'y 
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